INTRODUCTION
The Korean Journal of Internal Medicine Vol. 33, No. 3, May 2018 ported that the prevalence of psychological distress was 56.5% in cancer patients, and that psychological distress was associated with poor performance status [7] . Another Korean study reported that 28.8% of cancer patients experienced psychological distress, and female gender, low education level, and low performance status were significantly associated with this condition [8] .
Anxiety and depression are more common in advanced cancer than in the early stage of cancer, where the prevalence is 25% to 65% and 22% to 56%, respectively [7] [8] [9] [10] [11] [12] [13] . The wide variation in reported prevalence can be attributed to different research samples with different risk factors, measurement tools, and diagnostic criteria. Although there are many studies on psychological distress in cancer patients, most studies on anxiety and depression have focused on all cancers, or on breast or lung cancers, and there are few studies on the prevalence of and factors associated with psychological distress in patients with gastrointestinal cancer [14] [15] [16] . Furthermore, although the incidence of gastrointestinal cancer in Korea is relatively high compared with other cancers [17] , there are no studies on the prevalence of and factors associated with anxiety or depression in Korean patients with advanced gastrointestinal cancer.
The objective of this study was to assess the prevalence of and factors associated with anxiety and depression in Korean patients with advanced gastrointestinal cancer requiring palliative chemotherapy, and to investigate the effect of psychiatric intervention in patients with anxiety or depression.
METHODS

Patients
All eligible patients with newly diagnosed advanced or metastatic gastrointestinal cancer in Chungbuk National University Hospital were considered for this study. The following inclusion criteria were applied: age > 18 years; histologically confirmed advanced gastrointestinal cancer including esophagus, gastric, colorectal, liver, pancreas, and bile duct cancer; scheduled to receive palliative chemotherapy; life expectancy ≥ 3 months; ability to understand the Korean language; and normal cognitive function. Patients were excluded if they had a terminal condition, low performance status (Eastern Cooperative Oncology Group [ECOG] performance status ≥ 3), cognitive impairment, history of a psychological disorder or substance abuse, or a severe comorbid illness. Written informed consent was obtained from all participants prior to enrollment in the study. This observational study was reviewed and approved by the Institutional Review Board of Chungbuk National University Hospital.
Procedure
Anxiety, depression, and QOL were evaluated at initial diagnosis of advanced gastrointestinal cancer (baseline) and at 3 months after study enrollment. Patients with anxiety or depression at baseline were invited to visit a psycho-oncology clinic, and patients who agreed to visit the psycho-oncology clinic were invited for a psychiatric assessment. Major psychiatric disorders were evaluated face-to-face by one psychiatrist using the Mini International Neuropsychiatric Interview, Korean version 5.0 [18] . A psychiatric diagnosis was made according to the criteria of the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) [19] .
Sociodemographic and clinical characteristics
Sociodemographic data (marital status, education level, employment status, monthly income, and knowledge of advanced cancer that could only be treated with palliative therapy) were obtained from standardized questions. Clinical data (age, sex, ECOG performance status, and type of cancer) were obtained from a physician's assessment and the patient's medical record.
Patient-reported measures
Anxiety and depression were evaluated using both the Hospital Anxiety and Depression Scale (HADS) and the Patient Health Questionnaire-9 (PHQ-9), Korean version. QOL was evaluated using the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30), Korean version 3.
The HADS is a 14-item questionnaire consisting of two subscales, anxiety and depression, each including seven items. Each item is scored on a four-point scale ranging from zero to three, and subscale scores range from zero, indicating no distress, to 21 subscales is considered to be clinically significant [20] . The PHQ-9 is a nine-item measure that evaluates symptoms of major depressive disorder according to the criteria of the DSM-IV. Each item is rated on a scale of zero to three and the total score ranges from zero to 27. A major depressive disorder was considered if a patient reported at least five of the nine symptoms of depression on the PHQ-9, with one of the five symptoms being either depressed mood or anhedonia, and a high score indicated a high level of depression [21] .
The EORTC QLQ-C30 is a cancer-specific questionnaire that evaluates health-related QOL. It consists of 30 items and is organized into the following dimensions: global health status, function (physical function, role function, cognitive function, emotional function, and social function), and symptoms (fatigue, nausea and vomiting, pain, dyspnea, insomnia, loss of appetite, constipation, diarrhea, and financial difficulties). Higher scores for global health status and on the functional scales indicate better overall QOL and level of functioning, and higher scores on the symptom scales indicate a higher level of symptomatology and worse QOL [22] .
Statistical analysis
Data are summarized as frequencies and percentages for categorical variables, and mean ± standard deviation for continuous variables. Chi-square tests were used to compare percentages, and independent sample t tests were used to compare mean values between patients with and without anxiety or depression. Univariate and multivariate logistic regression analyses were performed to investigate the relations between anxiety or depression and sociodemographic or clinical variables. Sociodemographic and clinical variables associated with anxiety or depression in univariate analyses (p < 0.25) were entered into a multivariate logistic regression analysis. A paired t test was used to compare HADS score, PHQ-9 score, and score on each dimension of the EORTC QLQ-C30 between baseline and 3 months after study enrollment for patients without anxiety or depression at baseline, patients with anxiety or depression at baseline who did not visit the psycho-oncology clinic, and patients with anxiety or depression at baseline who did visit the psycho-oncology clinic. A p < 0.05 was considered statistically significant. All statistical analyses were performed using SPSS version 18.0 (SPSS Inc., Chicago, IL, USA).
RESULTS
Patient characteristics
Of the 129 patients screened between July 2012 and June 2014, 120 were included in the study. Nine patients were excluded because of cognitive impairment (n = 2), refusal to participate (n = 4), or inability to fill in the questionnaires (n = 3) (Fig. 1) . Therefore, the response rate was 93.0% during the study period. Of the 120 patients included in the study, 100 patients completed the anxiety, depression, and QOL evaluations at baseline and at 3 months after study enrollment, and 20 had incomplete data at 3 months because they were lost to follow-up (n = 11) or died before the 3 months assessment (n = 9) (Fig.  1 ). The sociodemographic and clinical characteristics of the 120 patients included in the study are shown in Table 1 . The median age of the patients was 63.0 years (range, 34 to 88). The majority of patients were male (76.7%), married (76.7%), unemployed (76.7%), and had good ECOG performance status (ECOG performance status ≤ 1, 86.7%). The primary sites of tumor were esophagus (4.2%), stomach (26.7%), colorectum (33.3%), and liver or pancreas or biliary tract (35.8%). Ninety patients (75.0%) knew they had advanced cancer that could only be treated with palliative therapy, and 30 patients (25.0%) did not know. 
Prevalence of and factors associated with anxiety or depression
The HADS score at baseline was 2.60 ± 2.97 for the anxiety subscale and 5.49 ± 3.29 for the depression subscale, and the PHQ-9 score at baseline was 6.40 ± 4.60. Of the 120 patients, 11 (9.2%) had anxiety and 32 (26.7%) had depression according to the HADS, and 31 (25.8%) met the diagnostic criteria for major depressive episode according to the PHQ-9 (Table 2) . Overall, 37 of the 120 patients (30.8%) were identified as having anxiety or depression according to HADS or PHQ-9. Of these 37 patients with anxiety or depression, 28 (75.7%) received a psychiatric assessment in the psycho-oncology clinic, and psychiatric diagnoses were made. The diagnoses were adjustment disorder (n = 11, 39.3%), major depressive disorder (n = 12, 42.8%), and depressive disorder not otherwise specified (n = 1, 3.6%). Four patients (14.3%) did not receive any psychiatric diagnosis. In univariate analysis, the prevalence of anxiety or depression was significantly affected by age, ECOG performance status, and knowledge of advanced cancer ( Table  3 ). The prevalence of anxiety or depression in patients aged ≤ 65 years was greater than that in patients aged > 65 years (39.1% vs. 19.6%, p = 0.037). The prevalence of anxiety or depression increased as ECOG performance status decreased (0%, 30.8%, and 56.3% in patients with ECOG performance status of 0, 1, and 2, respectively; p = 0.005). The prevalence of anxiety or depression was greater in patients who knew they had advanced cancer than in patients who did not know they had advanced cancer (40.0% vs. 3.3%, p < 0.001).
Multivariate (Table  3) . Age, sex, marital status, education level, employment status, and monthly income were not significantly associated with anxiety or depression ( Table 3) . Change in anxiety, depression, and QOL from baseline to 3 months
Of the 120 patients included in the study, 100 (83.3%) completed the assessment at 3 months after study enrollment. This corresponds to 71 of the 83 patients (85.6%) without anxiety or depression at baseline and 29 of the 37 patients (78.4%) with anxiety or depression at baseline. Of the 29 patients with anxiety or depression, 21 (72.4%) underwent a psychiatric assessment and a psychiatric intervention in the psycho-oncology clinic. The psychiatric interventions included psychotherapy (n = 7, 33.3%) and psychiatric medications (n = 14, 66.7%) such as antidepressants, antianxiety drugs, and sleeping pills. In the 71 patients without anxiety or depression at baseline, HADS anxiety score (p = 0.606) and PHQ-9 score (p = 0.217) did not change between baseline and 3 months, but there was a significant increment in HADS depression score (p = 0.009) ( Table 4 , Fig. 2A) . In the eight patients with anxiety or depression who did not visit the psycho-oncologic clinic, there was no change in anxiety or depression from baseline to 3 months (Table 4 , Fig.  2B ). However, in the 21 patients with anxiety or depression who did visit the psycho-oncologic clinic, there was a significant decrement in PHQ-9 score (p = 0.008) (Table 4, Fig. 2C ), indicating an improvement in depressive symptoms, and an improvement in global health status (p = 0.023), fatigue (p = 0.047), and appetite loss (p = 0.006) at 3 months after study enrollment (Table 4) .
DISCUSSION
The prevalence of psychological distress in cancer patients varies with the type and stage of cancer, as well as with patient age, gender, and race [7] [8] [9] [10] [11] [12] [13] . In a study of 4,496 patients with cancer, the overall prevalence of psychological distress was 35.1% [12] , and other studies have found that 20% to 47% of patients who are newly diagnosed or have recurrent cancer show a significant level of distress [13] . In Korea, the prevalence of anxiety or depression in cancer patients was 28.8% to 56.5% when all stages and cancer types were considered [7, 8] . However, there are few studies that have focused on anxiety and depression in patients with gastrointestinal cancer [14] [15] [16] , and no previous study has reported psychological distress in Korean patients with gastrointestinal cancer, despite the incidence of gastrointestinal cancer being relatively high compared with other cancers in Korea [17] . One early study reported that the prevalence of anxiety and depression in newly diagnosed gastrointestinal cancer patients was 17% and 21%, respectively, and patients with metastatic cancer were more anxious and depressed than patients without metastatic cancer [14] . Another study reported that the prevalence of anxiety and depression in patients with gastrointestinal cancer was 47.2% and 57%, respectively, and the mean HADS score was 7.6 for the anxiety subscale and 8.4 for the depression subscale [16] . The aim of this study was to assess the prevalence of and the factors associated with anxiety or depression in Korean patients with advanced gastrointestinal cancer. We found that approximately 30% of patients had anxiety or depression-a statistic consistent with previous studies. Of the 120 study participants, 12 (10.0%) were classified as having major depressive disorder after assessment by a psychiatrist. This is much higher than has been reported in the general population of South Korea (1.7% to 2.3%) [23] and in cancer patients (5% to 6%) [24] .
It is important to study predictors of anxiety and/or depression so that clinicians can identify patients that may be more likely to develop these disorders in order to appropriately manage them, allowing for more effective palliation and increased QOL. Previous studies have identified young age, female gender, poor performance status, and certain primary cancer types as predictors of anxiety and depression [7, 8, [10] [11] [12] . In the present study, poor performance status, gastric cancer, and knowledge of advanced cancer were significantly associated with anxiety or depression in patients with advanced gastrointestinal cancer. Performance status had a predictive effect on anxiety or depression, advanced cancer patients with a low performance status are more likely to be depressed or show symptoms of anxiety than those with a high performance status. This finding is in agreement with the findings of other studies [7, 8, 10] . Furthermore, psychological distress may also be affected by primary cancer type [10] [11] [12] . Patients with gastric cancer are more vulnerable to psychological distress in connection with the diagnosis than patients with colorectal cancer [14] , and Brintzenhofe-Szoc et al. [25] found higher rates of anxiety/depression symptoms in patients with stomach, pancreas, head and neck, or lung cancer. Furthermore, a recent study reported that 31% of Chinese patients with gastric cancer had depression, and depression was associated with poor survival among gastric cancer patients [26] . Patients with advanced or metastatic gastric cancer commonly experience eating problems caused by dysphagia, anorexia, nausea, vomiting, and abdominal pain, and these problems result in emotional distress. In our study population, knowledge of advanced cancer that could only be treated by palliative therapy affected psychological distress, and patients who knew they had advanced cancer were 15.07 times more likely to be anxious or depressed than those who did not www.kjim.org [9] . However, evidence suggests that sensible disclosure of diagnosis and prognosis is important, and satisfaction with information-giving is associated with a better QOL [27] . There is accumulating evidence of an association between psychological distress and poor outcomes in patients with cancer [4] [5] [6] ; therefore, treating psychological distress might represent another option for cancer treatment. However, the referral rate from oncologists to psychiatrists is only 4% to 10% for cancer patients [28, 29] . In a study of anxiety and depression disorders in Canadian cancer patients, Wilson et al. [30] found that 60% of patients with a psychological disorder were not receiving any kind of treatment or counseling. In the current study, we found that patients with anxiety or depression who visited the psycho-oncologic clinic showed an improvement in depression as assessed by PHQ-9 score and in the global health and fatigue dimensions of QOL. Although survival might be considered the ultimate end point in oncology, anxiety or depression is a disabling illness that is associated with poor QOL and therefore warrants intervention, regardless of the potential impact on survival. We suggest that all cancer patients should be screened periodically for psychological symptoms as part of standard cancer care, and patients with psychological problems should be referred to psycho-oncologic clinic for appropriate care.
The present study has several limitations. First, we intended to assess the prevalence of and factors associated with anxiety or depression in patients with advanced gastrointestinal cancer, and the study was not powered to detect the effect of anxiety or depression on survival or any survival benefit resulting from an alleviation of psychological distress. Second, we provided a psychiatric assessment only for patients who were classified as having anxiety or depression according to the HADS or PHQ-9. These instruments are widely used and are a valid measurement of psychological distress in cancer patients. However, we do not have psychiatric diagnoses for those patients who were not identified as having anxiety or depression by the HADS or PHQ-9. Third, the knowledge of advanced cancer at 3 months in patients who did not know they had advanced cancer at baseline may have affected the prevalence of anxiety or depression at 3 months. The prevalence of anxiety or depression at 3 months (four of the 27 patients [13.3%]) was increased compared with baseline (one of the 30 patients [3.3%]) in patients who did not know they had advanced cancer at baseline. However, this cannot be accurately assessed because we did not investigate the knowledge of advanced cancer at 3 months. Lastly, the number of patients recruited to the study was small, meaning there was insufficient statistical power for detailed subgroup analyses, and all patients were from a single institution, making it difficult to generalize our results.
The results of the present study suggest that the prevalence of anxiety or depression in Korean patients with advanced gastrointestinal cancer is approximately 30%. Physicians should pay attention to the psychological status of patients with metastatic gastrointestinal cancer, particularly those with poor performance status, gastric cancer, or knowledge they had advanced cancer. Furthermore, psychiatric interventions were associated with improvements in depression and QOL in patients with anxiety or depression, suggesting that psychiatric treatment might represent another treatment option for patients with advanced gastrointestinal cancer.
